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INTRODUCTION AND SUMMARY 
An integral part of the planning process is the projection of revenues. In 
this paper, highway user revenues are forecasted for the period 1980-2000. 


A review of the growth of some of the most important variables over the 


last twenty years will provide a background setting. 


1957 1977 
Variable Value Value Growth Rate 
Illinois Population 9,668,000 11,249,000 16.4% 
Licensed Drivers 4,586 ,000 6,742,000 47.0% 
Registered Vehicles 3,513,000 6 ,838 ,000 94.6% 
Fuel Consumption 2,749 ,000,000 5,587,000,000 103.2% 
Motor Vehicle Registration $90,500,000 $338,900,000 274.5% 
(MVR) Revenue 
Motor Fuel Tax (MFT) Revenue $146 ,400,000 $427,000,000 191.7% 


Annual Vehicle Miles of Travel 34,500,000 ,000 66,900,000 ,000 93.8% 
MT 


An eclectic approach has been taken to the projection of revenue. As various 
predictor variables themselves are forecasted, the most appropriate technique for 
each variable was selected. Various methods were used including simple regression, 
econometric type models, and an accounting model. 

The series of projections builds from one variable to the next in a logical 
straightforward progression. The assumptions and methods employed at each step 
are based on a review of relevant literature and professional judgment. However, 
the procedure may be modified at any step by adopting an alternate set of assump- 
tions. The variations caused by new assumptions can be traced through each sub- 
sequent step of the process to the final revenue outcome based on the new 


assumptions. 
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In order for the Department to operate effectively in the future, it is 
necessary to make long-range estimates concerning energy consumption and other 
factors affecting revenues. Forecasts represent one way to pattern this future. 
Combining scientific methods, past experience, and professional judgment, a fore- 
cast attempts to relate relevant demographic, economic, and social factors to 
the forecasts at hand. Because each forecast involves a unique set of assumptions 
and assignment of different values or weights to variables, each forecast is a 
one-of-a-kind interpretive projection of future conditions. As pointed out previously, 
however, the building-block approach lends itself to analysis of alternative 
assumptions. Bear in mind that this forecast is not a reflection of what will 
happen. Rather, it projects what is probable given current policies, foreseen 
conditions, and the assumptions used. 

An important issue which this analysis must address is the accuracy, or 
confidence limits, of the results. Naturally, the longer the range of the fore- 
cast, the less the confidence that accompanies the projections. This is because the 
error caused by inaccurate assumptions is compounded, unanticipated new factors 
impact on the relationships, and trends or stable relationships may change over 
time. Since most of the things affecting highway user characteristics and revenues 
in 1980 have already happened or are known, the forecasts for that year are reason- 
ably precise. Again, for 1985, one can place a reasonable amount of confidence on 
the projected revenues. 

Since this model builds from step-to-step, and a variety of methods are 
employed, pure and accurate statistical confidence limits cannot be calculated. 
From a practical standpoint, one must bear in mind that the projections are 
based on assumptions. Although these assumptions appear reasonable today, 
undoubtedly some degree of adjustment will be needed in the future. Charts 7 
and 8 show approximations of confidence limits for MFT and MVR revenue projec- 


tions. 
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In order to give the reader a sense of the sensitivity of this model, an 
example is offered which shows the effects of changing one assumption. It 
was assumed that past 1985, there will be an increase in automobile efficiency 
of 1 MPG per model year. If this assumption is changed to 1/2 MPG per model year, 
fuel consumption will be increased. The following table demonstrates the 


sensitivity of the model to this type of change in assumptions. 


1 MPG Increase 1/2 MPG Increase 
MPG Gross $ MPG Gross $ 
1990 eons 389.0 24.4 396.2 
1995 30.4 373.8 27.4 392.6 
2000 35.4 368.5 30.0 BO/R7 


Modification of this one assumption results in a 7.9% or $29.2 million 


increase in projected motor fuel tax revenue for the year 2000. 


- Assumptions - 
Before proceeding to the individual building-block elements of our projec- 
tions, our major assumptions are outlined: 
1 - Fuel purchased in Illinois is consumed in Illinois, as well as the 
converse. 
2 - No radical change in the relative cost of travel (elasticities constant). 
3 - No fuel crisis (Note that although we do not include a crisis within our 
forecast period, the effects of a fuel shortage are well-documented and 
could be calculated from available data). 
4 - Specifications of forecasts are correct or acceptable: 
A. Licensed drivers based on past trend and Illinois Bureau of the 


Budget (IBOB) population projections. 
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B. VMT based on licensed drivers, registered vehicles, and lagged 
VMT (VMT__1). 
C. Vehicles registered based on past trend and licensed drivers. 

5 - Illinois specific passenger car scrappage curve is correct. . 

6 - MPG! s from Department of Energy (DOE), as well as those derived in 
house beyond 1985 are correct. From 1985 on, MPG estimates are 
increased by 1 MPG per year for passenger cars. 

7 - FHWA projections of sub-compacts as a % of total passenger car regis- 
trations converts to Illinois' less than or equal to 35 Horsepower 
(HP) plates and is accurate. 

8 - Vintage (model) year MPG is constant through life of vintage fleet. 

9 - MFT and MVR rates remain at present levels. 

10 - Electric cars have no impact throughout the forecast period. 


11 - Historic Illinois estimates of total VMT are correct. 


A summary of all the major forecasted variables is shown on the following 
page. Data for 1977 is included for comparative purposes. Charts representing 
some of the major variables are shown on pages 6 through 8. Charts 1 and 2 on 
page 6 show the relationships among Population, Licensed Drivers and Registered 
Vehicles, and Motor Vehicle Categories. Charts 3 and 4 on page 7 show Fuel Con- 
sumption and Highway Travel, and MFT Revenue Distribution. Charts 5 and 6 on 
page 8 show MVR Revenue Distribution and Net User Revenue Deposited in Road Fund. 


Charts 7 and 8 on page 9 show gross MFT and MVR with respective confidence limits. 
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Variable 


Licensed Drivers 
egistered Vehicles 


Passenger Cars 
SS5chee: 
~35 HeP. 
Subtotal 


| A-B Trucks 
RV Trucks 
Other Trucks 


Annual Vehicle Miles 
of Travel 
| (In Millions) 


Gallons Consumed on 
Highways (Millions) 


Fleet MPG 


Source/Distribution 


eee MFT 


Road Fund 
Miscellaneous 
| Local Agencies 
Counties 
Townships 
| Municipalities 
Total Local 
Gross MVR 
Road Fund 
: Miscellaneous 


NET ROAD FUND 


EVES 
6,742,000 
6,838,028 


1,432,464 
4,279,336 


5,711,800 
722,962 


141,287 
‘tay CSAS, 


66 ,947 
D505/ 


11.98 


SUMMARY OF UNITS 


1980 
6 ,889 ,000 
7,259,000 


1,532,000 
4,529,000 


6,061,000 
770,000 


152,000 
276,000 


71,200 
De 05 
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SUMMARY OF REVENUES 
(Millions of Dollars) 


1980 

447.6 

160.3 
Silat 


89.4 
40.6 
125.4 
255.4 
374.8 
334.9 
SERS, 


495.2 


Pic All data represent calendar year. 
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1985 


7,216,000 
7,970,000 


845 ,000 
167 ,000 
303 ,000 


77,400 
Taye, 


14.72 


1985 


411.4 
145.0 
350) 


81.0 
36.8 
6 
231.4 
405.8 
364.6 
41.2 


509.6 


Forecast Year 


1990 


¥,090,000 
8,681 ,000 


3,921,000 
7,248,000 
920,000 


182 ,000 
331 ,000 


83,900 
4,947 


16.96 


1995 


15250000 
9,401,000 


5,032 ,000 
7,850,000 
997 ,000 


197 ,000 
357 ,000 


90,200 
4,730 


Leu s 


Forecast Year 


1990 


389.0 
134.9 
Sna9 


fous 
34.2 
iN Obst 7: 
fa aes 
435.6 
che VAS 
43.1] 


527.4 


2000 
8,324,000 
10,123,000 
5,841 ,000 
2,612,000 
8,453,000 
1,073,000 


213,000 
384 ,000 


96 ,900 
4,647 


20.85 


2000 


368.5 
123.4 
49.0 


68.6 
alec 
96.3 
196.1 
502.6 
455.6 
47.0 
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POPULATION, LICENSED DRIVERS AND REGISTERED VEHICLES 
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oameaeeees Licensed Drivers | 


———_ Registered Vehicles 


MOTOR VEHICLE CATEGORIES 
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NET USER REVENUE DEPOSITED IN ROAD FUND Chart 6 
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LICENSED DRIVERS 
Variables used: 
1. Historic data on licensed drivers as a % of population 15-74. 
2. IBOB population projections. 
Major assumptions: 

1. Saturation point of 90% of population 15-74 being licensed drivers is 

correct. 

2. IBOB population projections are correct. 

Methodology: 

In the past, an increasing percentage of the population age group 15-74 has 
been licensed to drive. This is due to improving economic conditions and in- 
creased female participation in the labor force. These historic percentages were 
used in a regression program to achieve the best fit line. This curve yields pro- 
jected percentages from 1980-2000. These percentages are then multiplied by 


IBOB projections of population age groups 15-74 to give forecasts of licensed 


drivers. 


PER CENT OF POPULATION 15—74 LICENSED 


Chart 9 
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Year 


1950 
1960 
1970 
1975 
1980 
1985 
1990 
1995 
2000 


Licensed Drivers: 


a 


POPULATION AND LICENSED DRIVERS 


Population age % Of Population 

Group 15-74 15-74 Licensed Licensed Drivers 

. 6,407,000 62.3 3,995,000 
6,760,000 Bn 4,565,000 
7,547 ,000 76.2 5,752,000 
7,862,000 Bias 6,390,000 
8,310,000 82.9 6,889,000 
8,494 ,000 85.0 7,216,000 
8,704,000 86.8 7,555,000 
8,970,000 88.5 7,935,000 
9,249 ,000 | 90.0 8,324,000 


1980-2000 shows a 20.8% increase. 


1957-1977 shows a 47.0% increase. 


gee, 


| bsanaatl 


~~ 
, 
~ 


= 


(2 


2n3vind G32eaots BMA 


nofia(vgos to ¢ 
bs2nest) £h-2[ 


i£ $0 
¢.¥d 
- $07 
€.18 


ei 
REGISTERED VEHICLES 
Variables used: 
1. Past trend of vehicles registered. 
2. Licensed drivers. 
Assumptions: 

1. Socio-economic factors affecting historic growth rate of registered 
vehicles will be relatively stable in the future and the number of 
vehicles registered will continue to have a close relationship to 
the number of licensed drivers. 

2. Projected vehicles registered acts as a control total for passenger 
cars, A and B trucks, recreational vehicles (R-V's) and other units, 
which are disaggregated later in this paper. 

Methodology: 

The number of vehicles registered was regressed on licensed drivers and 
time trend of vehicles registered. Registered vehicles are easily related con- 
ceptually to licensed drivers. However, when a regression was run on this 
variable alone, the forecast appeared too low. As a result, the time variable 
was included. With both independent variables in the equation*, the number of 
vehicles registered for 1977 was below the observed value. In order to correct 
this under-estimation, 365,000 was added to the results of the regression as a 
constant for all forecast years. The resulting estimates of vehicles registered 


are shown below: 


Year Vehicles Registered 
1980 7,259,000 
1985 7,970,000 
1990 8,681 ,000 
1995 9,401 ,000 
2000 10,123,000 


Registered Vehicles: 
1980-2000 shows a 39.5% increase 


1957-1977 shows a 94.6% increase 
*See Appendix A for formula. 
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DISAGGREGATION OF TOTAL REGISTERED VEHICLES 


1. Passenger Cars 

2. A-B Trucks - A trucks have gross weights of 3,000 lbs. or less; B plate 
trucks are 3,001-8,000 lbs. gross weights. 

3. Recreational vehicles. 

4. Other motor driven units. This category includes all flag weight 
trucks greater than 8,000 Ibs. gross weight, farm trucks, government 
trucks and other miscellaneous type trucks. 

Variables used: 

Total vehicles registered. 1977 distribution of passenger cars, A-B 
trucks, R-V's other units. 
Assumptions: 

1. The forecasts of total vehicles registered are accurate. 

2. The proportion of each category will remain constant at 1977 levels. 
Disaggregation Methodology: 

The total number of vehicles registered for each forecast period was fore- 

casted in the previous step. These totals were disaggregated by applying the 


1977 observed proportions registered in each category. 


MOTOR VEHICLE FLEET CATEGORIES 


19/7 & 1980 1985 1990 1995 2000 
fe, Cars 5,711,800 83.5 6,061,000 6,655,000 7,248,000 7,850,000 8,453,000 
A-B Trucks Pec.soe | 10.6 770,000 845 ,000 920,000 997,000 1,073,000 
V's 141 ,287 aaa 152,000 167,000 182,000 197 ,000 213,000 
ther Units 261,979 Ss 276,000 303,000 331,000 357 ,000 384 ,000 
iotal Vehicles 6,838,028 100.0 7,259,000 7,970,000 8,681,000 9,401,000 10,123,000 
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SUB-CATEGORIES OF PASSENGER CARS AND LIGHT TRUCKS 
Variables used: 


1. Forecasts of passenger car and A-B truck registrations. 


Assumptions: 
1. Above forecasts are correct. 
2. FHWA forecast of sub-compacts as a % of total passenger car registra- 


tions are correct. 


Methodology: 


In "Highway Travel Forecasts" cited earlier, a table, "Estimated 


Distribution of Automobile Registrations by Vehicle Size," is presented on Page 34. 


category economy (sub-compact) approximates the Illinois Passenger registration 
category less than 35 HP. The table presents estimates through 1990. Values 
were extrapolated for 1995 and 2000. These percentages were then applied to 


total passenger car registrations as shown below. 


Total 

Passenger Car Registrations 
Year % Sub-Compacts Registrations ~ Joel 
1980 tan PA Es 6,061,000 1,532,000 
1985 39.6 6,655,000 2,635,000 
1990 54.1 7,248,000 3,921,000 
1995 64.1 7,850,000 5,032,000 
2000 69.1 8,453,000 5,841 ,000 


The >35 HP registrations are derived by subtracting the <35 HP registrations 
from total passenger car registrations. 
*The 1980 percentage as published was 25.1. Since 25.27% of Illinois' passenger 


cars were in the £35 HP class in 1977, this value is considered a minimum. 
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Total Passenger Car $35 HP >35 HP 
Year Registrations Registrations Registrations 
1980 6,061,000 1,532,000 4,529,000 
1985 6,655,000 2,635,000 4,020,000 
1990 7,248,000 3,921,000 3,327,000 
1995 7,850,000 5,032,000 2,818,000 
2000 8,453,000 5 841 ,000 2,612,000 


In 1977,"A"truck registrations were 1.09% of total "A" and "B" registrations. 


"A"truck registrations were assumed to increase at the same rate as 335 HP cars. 


Year Total A-B Trucks A Trucks B Trucks 
1980 770,000 8,366 761,634 
1985 845 ,000 14,389 830,611 
1990 920,000 21,411 898 ,589 
1995 997,000 27,478 9692522 


2000 1,073,000 31,896 1,041,104 
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VEHICLE MILES OF TRAVEL (VMT) 
Variables used: 


1. Licensed Drivers 
2. Vehicles registered 


3. Lagged VMT 


Assumptions: 


1. Past estimates of total annual VMT are correct. 

2. Licensed drivers, registered vehicles, and VMT lagged one year are 
adequate predictors of future VMT. 

3. VMT will not be seriously affected by exogenous factors. That is, we 
assume no future fuel crises. However, if a fuel crisis occurred, 
its effects could be calculated based on past data. 

4, No tremendous change in the relative cost of travel including fuel 
price and new car price. 

5. A pattern of economic growth roughly similar to past trends will 


continue. 


Methodology: 


Forecasts of VMT are based on a regression on licensed drivers, vehicles 
registered, and VMT lagged one year. The first two variables are easily related 
Substantively to VMT. An increase in either the number of drivers or vehicles 
should lead logically to an increase in travel. VMT lagged one year is simply 
the VMT in the previous year. A lagged variable theoretically accounts for all 
factors or variables not included (vehicles and drivers) but which have a 
systematic effect on the dependent variable (VMT). 

Several other methods of forecasting VMT were also used, including regressing 


VMT on the three independent variables individually, curve fits and forecasts 
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based on miles per driver and miles per vehicle. The first method, discussed 
above, was chosen as the best for two reasons. First, the variables used made 
intuitive sense. Second, the forecast results were in the middle range compared 
to forecasts from the other models. 


The modeil* resulted in the following forecasts: 


VMT 
Year (Millions ) 
1980 71,200 
1985 77,400 
1990 83,900 
1995 90,200 
2000 96 ,900 


VMT: 
1980-2000 growth shows a 36.0% increase. 
1957-1977 growth shows a 93.8% increase. 


*For equation, see Appendix A. 
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MOTCR FUEL CONSUMPTION 


Variables used: 


> WwW 


. VMT forecasts 


Passenger car, A-B trucks, and other unit vehicle registrations 
Illinois specific scrappage curve 
Annual miles per vehicle rates 


Vintage and annual MPG data. 


Assumptions: 


Nn Ho Oo FSP WwW 


Sources: 


is 


Illinois specific scrappage curve is accurate. 

Miles driven per passenger car by age of car are correct. 

MPG by vintage year for passenger cars is correct. 

Passenger cars, RV's and A-B trucks travel 9,000 per year. 

A-B truck MPG is correct. 

Other unit MPG is correct. 

Projections of VMT, passenger car, A-B truck, and other unit registra- 
tions are correct. 


Model year MPG's constant through life of vehicle. 


Miles driven per passenger car by age of unit is taken from: "Cost of 
Operating an Automobile” by L. L. Liston and C. A. Aiken, 1976, U.S. 
Department of Transportation. 

MPG by vintage year for passenger cars from: "Light Duty Vehicle Fuel 
Consumption Model 1975-1986" by Energy and Environmental Analysis, Inc. 
prepared for U.S. Department of Energy, April 28, 1978. Also, conver- 
Sations with Barry McNutt, U.S. Department of Energy, September 1978. 
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3. MPG by fleet year of A-B trucks from conversations with Barry 
McNutt, U.S. DOE, September 1978. 
Methodology: 
It is in this analysis that all preceding data is synthesized into 
projections of fuel consumption. Various methods are employed in a relatively 
straightforward step-by-step procedure. Assumptions may be altered at any 


point and new assumptions "plugged in" to test their effect on consumption. 


Step 1 - 


Estimate passenger car registrations for forecast years by vintage year. 
The first step is the estimation, of how many 1964, 1965, 1966,. . .1980 


vintage automobiles are registered in 1980. The Illinois Specific Automobile 
Scrappage model is used for this purpose. New car sales are projected based 

on the trend of past sales. The next problem is to determine the attrition 

Or scrappage rate of cars. A scrappage curve was developed based on an analysis 
of historical passenger car registration data. The curve shows the percentage 


of a vintage year still registered in succeeding years. 
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ILLINOIS SPECIFIC SCRAPPAGE CURVE 
Chart 10 
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This curve is then used to "survive" new registrations over the life of the 
vintage (model) year. For example, new car sales registrations for vintage year 
1977 in Calendar Year 1977 equals 729,474. In 1978, 96.75% of the 1977 cars 
remain, 705,766. In the third year for 1977 vintace, 93.92%, or 685,122 remain 


in Calendar Year 1979, and so on. 
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The resulting distributions of vintage year by model year provide reasonable 
estimates of the proportions of vintage registrations by calendar year. However, 
the total is too high. This is because car sales are anticipated to increase at 
a slower rate in the future than they have in the recent past. In order to 
adjust for this, the calculated proportions are used but are applied to the con- 
trol totals derived in our forecast of total passenger car registrations by 
calendar year discussed earlier in this paper. This procedure results in the 


distribution of passenger cars used for the remainder of the analysis. 
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, step 2 - 
Integrate vintage automobile registrations with travel by age of automobile 
and MPG data to estimate automobile fuel consumption. 


Miles travelled annually by age of vehicle is a crucial element of this 
analysis. Both U.S. DOT and U.S. DOE have published material in this area. 

(See sources listed earlier in this section). Our Illinois model used in this 
analysis lies in the mid-range between the two Federal studies. The FHWA study 
assumes a car life of ten years and total mileage of 100,000. DOE assumes a 
total life span of twenty years and 169,000 miles. The Illinois model is sixteen 
years and 137,000 miles. The miles driven by age of automobile is given in 
Column 3 of Table 1. This data is from Liston and Aiken, "Cost of Operating an 
Automobile." When this column is multiplied by the number of units in Column 2, 
the result is an estimate of VMT by model year. 

The next calculation translates these model year specific VMT's to gallons 
consumed. Model year specific MPG's from DOE are found in Column 5. By dividing 
these numbers into Column 4, fuel consumption by model year is obtained. The 
sum of Column 6 is the total fuel consumed by passenger cars for the calendar 
year. By dividing this resultant total into the total of Column 4, a weighted- 
fleet calendar year MPG average can be determined (line 19). Note that Column 3, 
miles per year/unit, is used solely to calculate a weighted average MPG by 


calendar year. It is not an indication of accurate passenger car travel. 
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AVERAGE MILES PER GALLON FOR PASSENGER CAR 
FLEET REGISTERED IN 1977 


(1) (2) (3) (4) (5) (6) 


Model Number Miles per VMT Gallons 
Year of Units Year/Unit (2)x(3) MPG Consumed 
1961 7,423 5,000 37,115,000 1 pL 2,474,333 
1962 14,959 5,100 76,290,900 14.9 a2 2195 
1963 29,482 5,200 153,306,400 14.9 10,289,020 
1964 54,977 5,300 291,378,100 15.0 19,425,207 
1965 hieseso 5,400 616,885,200 (sh) 40,853,325 
1966 160,579 5,500 883,184,500 14.9 59,274,128 
1967 213,568 5,600 1,195,980,800 14.8 80,809 ,514 
1968 304 ,099 5,700 1 /353,004.,300 14.6 118,723,582 
1969 334 ,936 7,500 2,512,020,000 14.6 172,056,164 
1970 376,178 8,500 3,197,504 ,500 14.8 216,047 ,601 
1971 484,140 9,500 4,599 ,330,000 1A 321,631,469 
1972 567,938. 9,900 5) -0422,500,200 14.1 398,764,979 
1973 629 ,446 9,900 bee 312005. 500 13.9 448,309,748 
1974 528,237 10,000 5 282,370,000 T3-0 388 ,409 ,559 
1975 506 ,404 11,500 5,823 ,646 ,000 14.3 407 ,247 ,972 
1976 055,722 13,000 8,524,386 ,000 Tea 653,531 5558 
1977 729 474 14,500 10,577,373 ,000 16.1 656,979 ,689 


APA Qe LU 10,042 57,358,226 ,400 14.707 3,899,948 ,043 


(By dividing the total of Column 4 (Passenger Car VMT) by the projected total 
VMT, we get 85.67%. In "Highway Travel Forecasts" 1974, U.S. DOT, a comparable 
national percentage is given (pp. 12-13). "The passenger car total. . .of total 
highway travel remained relatively ception. t with minor fluctuations, at about 
80% throughout the 1950-1972 period.") 

This is a strong indication that the FHWA estimates of miles travelled per 
unit by age of unit are inappropriate for Illinois. | 

For comparative purposes, data are presented for other states. Estimates of 
passenger car VMT were obtained by taking 80% of total VMT reported in Highway 
Statistics Summary to 1975. This VMT was then divided by passenger cars regis- 


tered, which yields annual miles travelled per passenger car. 
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Passenger Passenger Annual 
Car VMT Cars Miles 

State (Millions) Registered per Unit 
California 106 ,080 11,226,000 9,449 
New York 52,099 6,735,000 7 5736 
Ohio 51,307 6,288,000 8,160 
Texas 67 ,666 6,217,464 10,883 


The number of vehicles registered has exceeded the number of licensed 
drivers in Illinois since 1976. Chicago has a public transit system which cur- 
tails passenger car travel. In light of these facts, and after comparing 
Illinois to the states in the above example, it was decided to use 9,000 annual 
miles per passenger car in the remainder of this analysis. In 1977, there were 
5,711,800 passenger cars registered. At 9,000 miles each, this results in 
51,406 million passenger vehicle miles of travel. Total annual vehicle miles 
of travel was 66,947 million. Passenger car travel accounted for 76.8% which 
is reasonable. 

The calculation of fuel consumption for 1980 is shown below for illustra- 
tive purposes. There are five elements in this analysis: Number of units, 
annual miles per unit, VMT, M.P.G. and gallons consumed. The method of project- 
ing registrations was shown earlier in the paper. Miles per vehicle for passen- 
ger cars, A-B trucks, and R-V's was assumed to be 9,000. VMT for these three 
categories was the product of unit and miles per unit. When the subtotal VMT 
for these three categories is subtracted from the total projected VMT, other 
unit VMT is the residual. 

Miles per gallon for passenger cars was calculated through the method 
illustrated above. The Department of Energy furnished projected miles per 
gallon data for light duty trucks, comparable to Illinois’ A-B plate trucks 


and R-V units. In-house analysis of data for other units indicated an M.P.G. 
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of 4.8. By dividing VMT for each category by respective MPG figures, fuel con- 


sumption is obtained. Data for 1980 are shown below. 


1980 
Gallons 
Fuel 
Miles/ VYMT Consumed 
Category Units Unit (Millions) MPG (Millions) 
Passenger Cars 6,061,000 9,000 54,549 ey 3,407 
A-B Trucks 770,000 9,000 6,930 Cisse 506 
R-V 152,000 9,000 1,368 Sav 100 
Other Units 276,000 30,388 8,387 4.8 Lg ie 
Total 7,259,000 Hie 34 5,755 
Gallons 
VMT in Consumed Fleet 
Year Millions in Millions MPG 
1977 66,947 BSOG/, 11.98 
1980 71,200 sls) ooo 
1985 77,400 5,259 14.72 
1990 83,900 4,947 16.96 
1995 90,200 4,730 19.07 


2000 96 ,900 4,647 20.85 
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MOTOR FUEL TAX REVENUE AND DISTRIBUTION 


Variable Used: 


Ae 


Consumption of motor fuel on highways. 


Assumptions: 


is 


Forecast of highway usage is correct. 


2. Refunds for 1980 was set at $16 million based on historical data 
and professional judgment. 

3. Refunds for non-highway use of motor fuel would increase one 
million dollars every five years. 

4. Motor fuel tax of 7% cents per gallon remains constant through 
the forecast period. 

5. Administrative costs for collection and distribution of the tax 
will increase 5% compounded annually using $7.9 million for 
1980 as a base. 

6. Current distribution formula will remain in effect through the 
forecast period. 

Methodology: 


Simple mathematics. 
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MOTOR FUEL TAX REVENUE AND DISTRIBUTION 


(Dollars in Millions) 


Year 
Category 1980 1985 1990 1995 
Gross Revenue 447.6 411.4 389.0 Bioro 
Refunds for non-highway 16.0 17.0 18.0 19.0 
Pmaieivation 129 10.0 1268 16.5 
Grade Crossing Fund 6.0 6.0 6.0 6.0 
Boating Act 2.0 2.0 250 230 
Road Fund (net) 160.3 145.0 134.9 12%.3 
Local Agencies 
Counties 89.4 81.0 TASS TAGS 
Townships 40.6 36.8 34.2 2a 
Municipalities 125.4 ta326 Poe, 99.6 
Total Local Agencies “Aste: 231.4 Zoe 203.0 
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S99. 
MOTOR VEHICLE REGISTRATION REVENUE 


Variables Used: 
1. Forecasts for units of passenger cars, A and B trucks, other motor 


driven vehicles, and licensed drivers. Historical Data. 


Assumptions: 


1. Forecasts for above units are correct. 


2. There will be no change in fee structure. 


Methodology: 


There are many types of vehicles and fees that comprise the total amount 
of revenue referred to as motor vehicle registration fees. Because of the 
large number of categories, each individual one was not forecasted. However, 
five major categories were selected and forecasts made. These five categories 
comprised approximately 80% of the total revenue in 1977. 

The five major categories are: 

1. Passenger cars. 

2. A and B flat weight trucks. 

3. Recreational vehicles 

4, Other flat weight motor driven vehicles excluding motorcycles. 

5. Driver Licenses. 

Units for these categories were shown in previous sections of this report. 
There is a specific correlation between units and fees for passenger cars, A and 
B trucks, and recreational vehicles and driver license; therefore, calculation of 
these fees involve simple mathematics. The category, other motor driven vehicles, 


includes 30 sub-categories with fees varying from $5 per unit to $1,560 per unit. 
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Because of the complexities of this category, an average fee based on 1977 was 
applied to the forecasted figures. 

The revenue received from other fees not covered in the above four categories 
represent many sub-categories with varying fees. Because of the level of detail 
involved, each sub-category was not forecasted individually. An analysis was 
made at a gross level of historical data from which estimates of change of units 
from 1972 to 1977 were derived and an average fee based on 1977 data was computed. 
The estimates of five-year changes and average fees were applied to 1977 base data 
to get future forecasts. Examples of the types of transactions included in this 
potpourri category are: License driver fees, title fees, dealer plate fees, re- 


classification fees and trailer fees. 


MOTOR VEHICLE REGISTRATION UNITS 


| Years 
Category 1980 1985 1990 SRS 2000 
Passenger Cars 
< 1,532,000 2,635,000 3,921,000 5,032,000 5,841 ,000 
735 4,529,000 4,020,000 Sase ee 000 2,818,000 2,612,000 
Subtotal 6,061,000 6,655,000 7,248,000 — 7,850,000 8,453,000 
A & B Truck 770,000 845 ,000 920,000 997 ,000 1,073,000 
RV Trucks 152,000 167,000 182,000 197,000 213,000 
Other Trucks 276,000 303,000 331,000 357 ,000 384 ,000 
Trailers 630,000 733,000 836 ,000 939 ,000 1,042,000 
Titles 3,658,000 3,907 ,000 4,252,000 4,611,000 4,973,000 
Driver License 6 ,888 ,000 7,216,000 7,555,000 7,935,000 8,324,000 
Other Miscellaneous 5,936,000 7,538,000 9,139,000 10,739,000 12,340,000 
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MOTOR VEHICLE REGISTRATION REVENUES 


(Millions of Dollars) 


Category 1980 
Revenue 
Passenger Cars 
=35 HP 2726 
>35 HP EEE) 
Subtotal. enes 
A & B Truck eon 
RV's 2.8 
Other Trucks 107.9 
Trailers Sy 
Titles 10 
Driver License 18.4 
Other Miscellaneous 38.9 
Total Revenue 374.8 
Deductions 
RTA 16.0 
General Revenue 11.0 
Vehicle Recycling Fund Be) 
Driver Education Fund “REY 
NET Revenue to Road Fund 334.9 


1985 


364.6 


Year 
1990 


>2M3V3R WOTTARTZIN38 3390N3V AOTE 
(ersTiod %o annt TTP) 


A 


et Beet O38t 


¢. Se &. BSE @.Fc€ 


37 


GROSS HIGHWAY USER REVENUE 


(Millions of Dollars) 


Year MET MVR TOTAL 
1980 447.6 374.8 822.4 
1985 411.4 405.8 817.2 
1990 389.0 435.6 824.6 
1995 373.8 467.1 | 840.9 
2000 368.5 502.6 871.1 


ROAD FUND REVENUE 


(Millions of Dollars) 


Year MET MVR TOTAL 
1980 160.3 334.9 495.2 
1985 145.0 «364.6 509.6 
1990 134.9 B9Ze5 527.4 
1995 12ie3 422.1 549.4 
2000 123.4 455.6 579.0 


The net revenue from MFT and MVR fees is transferred to the Road Fund for 
transportation related activities including operations of several other state 


departments and agencies. 
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APPENDIX A: REGRESSION FORMULAS FOR MVR AND VMT 


MVR 
Regression of licensed drivers and registered vehicles over time is 
expressed by the formula: 
Y = 1547 + 129.165 (Year-1949) + 0.195 (Licensed Drivers) 
For 1980, the forecast is: 


"7 = 1547 + 129.165(31) + 0.195 (6,888,000) = 6,894,000 


VT 
Regression of VMT lagged one year, licensed drivers and registered vehicles 
is expressed by the formula: 


~ = 2,590,880 + 0.716 (LVMT) + 1.666 (Licensed Drivers) + 1.742 
(Registered Vehicles) 


LVMT = Lagged Vehicle Miles of Travel 
For 1978, the forecast is: 


A 
Y = -2,590,808 + 0.716 (66,947,000) + 1.666 (6,790,586) + 1.743 
(6,982,000) = 68,826,000 
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APPENDIX B: MILES PER GALLON FOR PASSENGER CARS - 
MODEL YEARS 1961-2000 


MPG Model Year MPG 
$520 1981 20.0 
14.9 1982 21.4 
14.9 1983 coe 
15.0 1984 (hs 
ae 1985 24.4 
14.9 1986 25.4 
14.8 1987 26.4 
14.6 1988 27.4 
14.6 1989 28.4 
14.8 1990 29.4 
14.3 199] 30.4 
14.1 1992 31.4 
aE, eM) 32.4 
13.6 1994 33.4 
14.3 1aae 34.4 
15.4 1996 35.4 
Ae aod, 36.4 
17.0 1998 37.4 
eats ae 38.4 
18.6 2000 39.4 


Data through 1985 from U.S. Department of Energy. 


Data for 1986-2000 based on an annual increase of 1 MPG/year. 
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